A large proportion of devices used to interact with chargedparticle beams in accelerator or storage rings can be classified as pick-ups or kickers. These devices extract information about the particle motion or affect a change in the motion. One device used frequently as pick-up or kicker is made with two little plates with one or more terminations per plate. In this paper the structure with one termination per plate is examined.
. Charge and Current Induced on the Plates
We consider a bunch of charged particles travelling inside a circular accelerator vacuum chamber. Assuming the radius R of the closed orbit to be much larger than the radius of the vacuum chamber we can treat the particles as travelling along a straight cylindrical pipe of radius b.
Let z be the axis of the pipe and (r.0) the transverse coordinates. We can associate to the beam a charge and current distribution s(e -eoyw 1 = (o,o,pcp) The potential due to charge and current distribution is (U) = f(z -vt) is a function depending on the bunch shape.
Equation (2) 
where I, and K,,, are modified Bessel functions The particular integral C, is found to be
where U(x) is the Heaveside function.
By imposing the boundary concktions 0 , = 0 at r = b and that V, is finite at r = 0 we get for the harmonic m of the potential in the region ro < r 2 b
The surface charge density induced on the wall 
2. The Plate Equations Scalar and longitudinal vector potentials produced over the plate are derived from the Maxwell equations, assuming that the plate is perfectly conductive,'
The expansion of the potentials in even and odd harmonics gives where g = 2x/cp0. Equations (11-12) when we take into account the expansions (13-21) give, in the frequency domain, the solutions. where jS(8 ,zp) is the current density flowing "in" or "out" at the locatioii ( 6 ,~ ) and 2, is the characteristic impendance of the transmission pine formed by the plate and the surrounding.
sin
Boundary Condition at the Termination
For an electric termination at the point (OP.zp)
where V, is the potential at the point and Z , the load impedance.
Equation (22) and siuc(x) = sin(x)/x, assuming that z = 0 is at the center of the plate and that E is the length.
Determination of the Potential at the Termination
Equations (25,26,31,32) written for the even and odd modes and for the two sides of the plate separated by the termination at z = z give a system of eight equations in eight unknown quantriies. The solution of the system gives in particular 
To observe that V, in eq. (24) is the total voltage at the location of the termination, given as the sum of all the harmonics m and thus still an unknown. 
show the dependence on the beam position relative to the plate and on the geometry of the plate. The effective impendance expressed in the form of eq. (45) shows that it can be expressed as the parallel of two impedances, one being the termination itself Z, and the other given by
With a similar method it is straightforth, though quite cumbersome, to calculate the potential Vp also for the case 8, # 0. In this case, also the odd modes will give contribution, but eqs. (43-45) and eq. (48) remain valid.
Discussion and Numerical Results
A beam position monitor is made of two parallel plates. Typically the difference of the termination voltages is taken, which is then divided by the sum in order to obtain the beam position.
Inspection of (33) and (34) combined to the form factors (70-72) shows that there is clearly a cutoff in the plate response function given by h = bq,. For the case of long wavelengths, only tne mode m = 0 gives a significant contribution.
For the special case 8, = 0 for one plate, that is 8, = IK for the other for 60 = 0, a n d for diffcrcnt platc width yo.
